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(57) Claim

1. Safety gear e.g. for an elevator car or counterweight,
comprising at least one wedge chamber (8) and at least one
working wedge (9) acting on an elevator guide rail (30) and
activated by means of a transmission element, charac-
terized in that the safety gear has for each working
wedge (9) at least one counter wedge (10) moving along gL;i'de
surfaces (14 and 39) provided in the wedge chamber (8), and
that the counter wedge (10) of the working wedge (9) is on the

same side of the guide rail as the working wedge (9) in
question. '
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DOUBLE-SIDED SAFETY GEAR

The following statement is a full description of this invention, including the
best method of performing it known to us:
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The present invention relates to a safety gear e.g. for an
elevator car or counterweight, said safety gear comprising at
least one wedge chamber and at least one working wedge acting

upon a guide rail of the elevator and activated by means of a
transmission element.

In elevators having a rated car speed exceeding 1 m/s, slidihg
safety gears are normally used as precautions when the elevator
speed for some reason increases too much. The sliding safety
gears grip the guide rails, of which there are usually two or
four. In cases where each guide rail has its own sliding safety
gear, the safety gears are mutuelly synchronized via separate
synchronizing levers. The sliding safety gear is provided with
a sliding surface which has a high friction coefficient and is
pressed against the guide rail when the szafety gear is activ-

ated, thus decelerating or stopping the zlevator car by means
of friction. '

Various elevator safety gear structures have been developed. On
of the commonest is a large U-shaped spring made of spring
steel, in which a wedge is thrust into the gap between the
spring ends as it grips the guide rail. In addition, many
safety gears have a separate release wedge by means of which
the wedge is released from the guide rail after the safety gear

action. The releasing is effected by raising the elevator car.

An example of the state of the art is also Finnish patent no.
74686, corresponding to German patent DE 3715098 and American
patent US 4819765. To stop the elevator car unit, both the car
unit and the counteweight can be provided with safety gears
e.g. as presented in patent 74686 and, to ensure safe operation
in door =zones, the overspeed governor can be provided with an
electrically operated triggering device for switch-over to low
speed. However, this is an expensive solution and takes up
plenty of room because a safety gear is needed for the counter-
weight as well. In a sliding elevator safety gear accérding to

this patent, standard parts are used and the wedge chamber is
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provided with a power means which imparts to the counter wedge
a force acting substantially in the direction of the guide sur-
face. The distance between the upper edges of the guide sur-
faces is equal to or greater than the distance between the low-
er edges of the corresponding guide surfaces. The force of the
power means is generated by a spring. This patent does not ac-
complish compensation of the changes of friction on both sides

out only on the side of the spring. Moreover, the clearances
are relatively small.

In certain countries, the elevator regulations have been

revised to prevent the occurrence of the following accidents:

- An elevator car hits the ceiling of the elevator shaft after
running up at an overspeed.

- A passenger is crushed by the doorway structures of an
elevator that has left a floor with doors open.

The new regulations also allow more freedom for the design of

the safety equipment as they permit the use of non-mechanical
solutions as well.

The double-sided safety gear of the invention is an improvement
to the currently used safety gear, which was described above as
an example of the state of the art. The object of the present
invention is to eliminate the drawbacks mentioned. The safety
gear of the invention has at least one counter edge for each
working wedge of the elevator, said counter wedge moving along
a guide surface provided in the wedge chamber, and the counter

wedge of the working wedge is on the same side of the guide
rail as the working wedge in question.

The preferred embodiments of the invention are presented in the
other claims.

The device of the invention has the advantages that

- the clearances are larger than in previously known
solutions

- the variations in friction appearing on both sides of the

guide rail can be eliminated, so the friction coefficient
remains constant



- user safety is improved as well.

In the following, the safety gear of the invention is described
in detail by referring to the drawings, in which

Fig. 1 presents the safety gear of the invention
Fig. 2 presents the same safety gear in top view
Fig. 3 presents the safety gear of the invention in top

view, showing a lever system, a synchronizing
fork and a guide rail.

The safety gear has a frame 4 which is fixed to the elevator
car unit 1 by means of bolts 2. The frame is provided with a
wedge chamber 8, which houses working wedges 9 placed on either
side of the guide rail. The upper and lower ends of the working
wedges 9 differ in width because of their wedge-like shape. For
each working wedge 9 there is a counter wedge 10, which also
has a wedge-like shape, and these two counter wedges 10 are
placed on either side of the guide rail 30. For lateral adjust-
ment of - the wedge chamber 8, the safety gear is provided with
adjusting screws 7 seated in the safety gear frame 4. The
working wedges 9 are attached by their upper ends with synchro-
) nizing forks 31 via levers 37 to ropes or other lifting means.
This safety gear can only grip during downward travel of the
elevator car. The wedge chamber 8 is provided with guide sur-
faces 14 and 39, along which the counter wedge 10 moves so that
the guide surfaces 14 and 39 are parallel to each other. The
counter wedge 10 has a guide surface 13 provided with balls 15
on which'the working wedge 9 moves. The distance of guide sur-
face 13 from the guide 1rail 30 diminishes as you trace the
guide surface by moving upwards along it, and, similarly, the
distance of guide surface 15 from the guide rail 30 increases
as you follow it in the upward direction. Correspondingly, the
counter wedge 10 moves along guide surface 14. The wedge cham-
ber 8 is centered relative to the guide rail by means of screws
7. The friction between the guide surface of the wedge chamber
and the counter wedge is reduced by means of balls 15, which
convert the friction into rolling friction. To hold the balls -

15 in place, the guide surfaces are provided with rolling slots
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16. The guide surface between wedges 9 and 10 is provided with
similar rolling slots 16. To ensure that the balls will not
come out of their rolling slots, the wedge chamber is provided
with retaining cotters 12 placed at the lower ends of the
slots. At the upper ends the corresponding retaining cotters 11
are attached to the wedges 9. Balls 15 and 42 in slots 14 and
39 keep wedges 10 at the right distance from the wedge chamber.
The rolling slots 17 and the guide pins 41 keep the wedges 9'ét
the right distance from the surface of the counter wedge 10.
The vertical surface of the Qedges 9 travelling along the ele-
vator guide rail 30 are provided with separate braking surfaces
18 with friction characteristics that are better than those of
the wedge material itself. The lower part of the working wedge
9 is provided with an adjusting 5érew 32, whose stop face is
the bottom surface 33 of the counﬁer wedge 10. Attached to the
upper ends of the working wedges 9 are synchronizing rods 34,
which are further attached to the synchronizing forks 31 and
the levers 37. Between the wedge chamber 8 and the upper ends
of the counter wedges 10 are pressure springs 40 which push the
counter wedges 10 obliquely downwards. The pressure springs 40
are attached to the counter wedges 10 by retention screws 35.
The stop faces 36 of the pressure springs 40 in the wedge cham-
ber 8 are so inclined as to direct the spring force applied to
the counter wedges 10 so that it will act in a direction paral-
lel to guide surfaces 14 and 39. Furthermore, the wedge chamber
8 is provided with protecting plates 38 to prevent the wedges
from moving sideways out of the wedge chamber 8. At the same

time, they protect the wedge chamber 8 againgst dirt and rub-
bish.

Below 1is a brief description of the operation of the safety
gear of the invention. When the speed of the elevator car dur-
ing downward travel increases too much, the overspeed governor
(not shown in the figure) is activated, causing the working
wedges 9 of the safety gear to rise. The working wedges 9 act
simultaneously in the same direction. As the elevator car and,
along with it, the wedge chamber 8 travel downwards in relétion
to the wedges 9, the braking surfaces 18 of the working wedges

9. engage the elevator guide rail 30 and the working wedges 9
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continue moving upwards in relation to the wedge chamber 8. The
relative wupward motion of the working wedge 9 in relation to
the wedge chamber 8 also causes the counter wedges 10 to move
upwards against the springs 40. The upward motion of the coun-
ter wedge 10 is less than that of the working wedge 9 because
the total angle B of the counter wedge 10, i.e. the angle
between surfaces 13 and 14, is larger than the angle a of the
working wedge 9. This angle is the angle between surface 13'and
the vertical direction. The magnitude of the difference between
the motions of the counter wedge 10 and the working wedge 9
depends on the angle between the guide surfaces 13 and 14.
During this motion, the spring force of the spring 40 increases
and also the friction between surface 18 and the guide rail 30
increases. The adjusting screw 32 hits the bottom 33 of the
counter wedge 10, causing the upward motion to stop and the
frictional force to remain constant. The motion stops because
otherwise the counter wedge 10 would come clear of the guide
surface 14, whereupon the normal force would disappear and so
would the friction. The spring will then return the counter
wedge 10 back against the guide surface 14. After the safety
gear action, when the elevator is released by raising the car,
a motion in the opposite direction occurs and the springs 40
push the wedges tack into place. The safety gear is so con-
structed that the working wedges 9 touch the elevator guide
rail 30 before the counter wedges 10 are stopped in their upper
position. As the working wedges 9 rise due to friction towards
the limit of their upper position, the counter wedge 10 is also
pushed up due to friction against the spring force F. By virtue
of the Qedge action, the frictional force obtained with spring
force F between the wedges and the elevator guide rail 30 is
vefy large, allowing a high braking power to be achieved.
Because of angle «, only a small spring force is needed and
therefore a sufficient gripping power is achieved with a small
spring. In the future, when the regulations permit, the data
indicating the need for safety gear action may be obtained e.g.
from a tachometer monitoring the car motion. The wedges can be

moved e.g. using electromagnets.
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It is obvious to a person skilled in the art that different
embodiments of the invention are not restricted to the examples
described above, but that they may instead be varied within the
scope of the following claims.

LIST OF PARTS

1 elevator car

2 bolt '

3 lifting means (not shown)
4 safety gear frame

5 supporting shaft

7 adjusting screw

8 wedge chamber

9 working wedge

10 cointer wedge

11 retaining cotter (at the upper end)

"12 retaining cotter (at the lower end)

13 guide surface (on the side of the working wedge)
14 guide surface (on the side of the wedge chamber)
15, 42 balls

16 rolling slot (on the side of the working wedge)

17 rolling slot (on the side of the wedge chamber)
18 braking surface

30 guide rail

31 synchronizing fork

32 adjusting screw (in the working wedge)
33 bottom surface of the counter wedge
34 synchronizing rod b

35 fising screws (pressure spring)
36'stop face

.37 lever system

38 protecting plates in the wedge chamber (not shown)
39 guide surface (on the side of the wedge chamber)
40 pressure springs

41 guide pin (not shown)
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS.

1. Safety gear e.g. for an elevator car or counterweight,
comprising at least one wedge chamber (8) and at least one
working wedge (9) acting on an elevator guide rail (30) and
activated by means of a transmission element, charac -
terized in that the safety gear has for each working
wedge (9) at least one counter wedge (10) moving along guide
surfaces (14 and 39) provided in the wedge chamber (8), and
that the counter wedge (10) of the working wedge (9) is on the

same side of the guide rail as the working wedge (9) in
question.

2. Safety gear according to claim 1, character-

ized in that the angle (B) between the guide surface (14)
provided in the wedge chamber (8) to guide the couuter wedge
(10) and the guide surface (13) on the side facing the working
wedge (9) is larger than the angle (a) between the vertical
direction and the working wedge surface facing the counter
wedge (10), so that the upward motion of the counter wedge (10)
is less than that of the working wedge (9).

3. Safety gear according to claim 1 or 2, characterized in
that it has two working wedges (9), which are placed on op-
posite sides of the guide rail (30) and are symmetrical re-
lative to the guide rail, and that the working wedges (9) act
simultaneously and in the same direction during gripping.

4. Safefy gear according to claim 1, 2 or 3, charac-~
terized in that during safety gear action the adjusting
screw (32) provided in the working wedge (9) hits the narrower
bottom end of the counter wedge (10).

5. Safety gear according to any one of the preceding claims,
characterized in that the safety gear is provided
with pressure springs (40) attached with fixing screws (35) by
their one end to the wider ends of the counter wedges (10) and

by the other end to stop faces (36) in the wedge chamber (8).°



6. Safety gear for an elevator car or counterweight substantially as
hereinbefore described with reference to the accompanying drawings.

Dated this 12th day of November 1992

KONE ELEVATOR GmbH
By their Patent Attorneys
COLLISON & CO.
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ABSTRACT

Safety gear e.g. for an elevator car or
counterweight, comprising at least one
wedge chamber (8) and at least one work-
ing wedgé (9) acting on an elevator guide
rail (30) and activated by means of a
transmission element. For each working
wedge (9), the safety gear has at least
one counter wedge (10) moving along guide
surfaces (14 and 39) provided in the
wedge caamber (8). The counter wedge (10)

of a working wedge (9) is on the same

side of the guide rail as the working

wedge (9) in question. ' :
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